Superoxide radical-scavenging effects from polymorphonuclear leukocytes and toxicity in human cell lines of newly synthesized organic selenium compounds.
Synthetic organic selenium compounds such as 2-phenyl-1,2-benzisoselenazol-3(2H)-one may show glutathione peroxidase-like antioxidant activity. Recently, we synthesized new organic selenium compounds that are thought to be effective antioxidants. To study their possible applications as antioxidants, we evaluated two selenoureas, N,N-dimethylselenourea and 1-selenocarbamoylpyrrolidine, and two tertiary selenoamides, N-(phenylselenocarbonyl)-piperidine and N,N-diethyl-4-chloroselenobenzamide, for their superoxide radical (O2-)-scavenging effects and toxicity. We measured (O2-)-scavenging effects in polymorphonuclear leukocytes (PMNs) with a specific, sensitive and real-time kinetic chemiluminescence method. Furthermore, the toxicity of these compounds was measured in some human cell lines and PMNs using the tetrazolium method. Hydrogen peroxide was measured by a scopoletin method. Finally, translocation of an NADPH oxidase component, p47 phagocyte oxidase, to the cell membrane was investigated by confocal laser scanning microscopy. N,N-Dimethylselenourea and 1-selenocarbamoylpyrrolidine effectively scavenged (O2-) released from 4beta-phorbol 12-myristate 13-acetate-stimulated PMNs, and the 50% inhibitory concentrations were 6.8 +/- 2.2 and 6.5 +/- 2.5 microm, respectively. N-(Phenylselenocarbonyl)-piperidine and N,N-diethyl-4-chloroselenobenzamide also effectively scavenged (O2-) from PMNs, and the 50% inhibitory concentrations were 11.3 +/- 4.8 and 20.3 +/- 6.4 microm, respectively. Selenoureas showed very low toxicity in human cell lines and PMNs, even at high concentrations, whereas tertiary selenoamides were cytotoxic. These compounds did not produce significant amounts of hydrogen peroxide from 4beta-phorbol 12-myristate 13-acetate-stimulated PMNs. None of the compounds significantly affected the translocation of p47 phagocyte oxidase. Selenoureas acted as effective antioxidants and showed low toxicity in some human cells. Thus, these compounds might be new candidates as antioxidative substances.